This paper tries to explain the temporal evolution of electronic commerce in a developed country. For this purpose, we evaluate the contribution of the size of the potential market represented by the community of Internet users to the development of electronic commerce, as well as of other determinant factors. The validation carried out, for the whole Spanish market and over a period of seven years, reveals the existence of a critical threshold of online consumers that, once surpassed, supposes a change in the growth trend of electronic commerce. Likewise, we verify that broadband technology diffusion, the definition of a legal framework of consumer protection, and the design of a value proposition perceived as "secure", also influence the development of electronic commerce. We also confirm the contribution of firms' differentiation strategies to the development of electronic commerce, to the detriment of those based on price leadership. Finally, it seems that possession of a computer is no longer an indicator of access barriers.
Introduction
Since the Internet began to be used in business, both practitioners and academics have been interested in identifying the factors affecting the activities of e-commerce, and understanding how they affect its development or the extent of its use. At present, it is still important to study the e-commerce phenomenon, since it is continuously evolving [11] , and generalizable evidence is still lacking.
As a whole, the empirical work undertaken since the mid-1990s, particularly for advanced economies, has identified a large and varied number of determinants of Internet and e-commerce adoption and development (factors to do with the competitive environment, technological and organizational factors, etc.), which has led some authors (such as Fillis et al. [21] , and Kim and Galliers [33] ) to review them. However, more empirical work is needed to test the choice of these determinants.
Moreover, it is also desirable that the identification and analysis of the determinants of e-commerce take into account the particular characteristics of the competitive environment of each economy or market. The specific determinants affecting e-commerce may be very different depending on the type of competitive environment involved [44] . In fact, specific analyses are required that consider the particular features of e-commerce for the end-consumer markets. Although the potential for development of this type of initiative is extraordinary, particularly in advanced economies, where the majority of consumers has substantial purchasing power and possesses the minimum technological equipment necessary to connect to the Internet, limitations still exist, and these should be identified and analyzed.
At the same time, the study should be longitudinal -contemplating the temporal evolution of the phenomenonrather than cross-sectional.
With the aim of accomplishing these research objectives, we have defined a holistic and theoretically constructed model that identifies factors from the competitive environment (of a developed country) and the firm's value proposition that might affect the evolution of the B2C e-commerce phenomenon over time.
We have structured the present work in five sections, including this short introduction. In Section 2 we review the literature on the adoption and development of e-commerce, and then propose an explanatory model. This will be the starting-point for identifying the variables and obtaining the data to be used to test the previously-defined model, which we undertake in Section 3. Then, in Section 4, we present the results obtained. First, we study the dynamics of the phenomenon under analysis, comparing this with one of its most important determinants: the size of the potential market represented by the community of Internet users. Highlighting the close interdependence between these two variables is the starting-point for validating the explanatory model proposed here, to which we also incorporate other determinants identified in the literature review. Finally, in Section 5 we discuss the findings in order to present the main conclusions of the work and highlight our contribution with respect to the determinants of the evolution of ecommerce.
Determining Factors of B2C e-Commerce
Few innovations introduced in the field of commercial distribution in the past few decades have as many advantages for both consumers and firms in developed countries as e-commerce on the Internet, a commercial format enabling the purchase and sale of information, goods and services through that communications network. Indeed, the benefits of this commercial format are obvious: it is global, it is capable of interconnecting and interrelating millions of buyers and sellers, it enables marketing communications to become interactive, the business opportunities deriving from its use are very varied, and so on.
Nevertheless, and despite these advantages, the Internet still remains an emerging environment in commercialization, particularly with regard to firms' electronic exchanges with end-consumers (B2C). Unlike electronic exchanges between firms (B2B) -which are favored by the fact that firms can carry out their purchase and supply activities much more efficiently in the virtual environment-B2C e-commerce is more dependent on elements from the end demand, which are often beyond firms' control.
Factors relating to firm's competitive environment
Analyses of e-commerce taking a holistic or integrative prospective do not always consider aspects relating to the end-consumers, despite their importance. This may be justifiable in the case of B2B e-commerce, but even some studies of B2C e-commerce ignore such elements (see, for example [3] , [65] ). Among the aspects relating to the consumers worth considering, the size of the potential market is particularly important [30] , [43] , [55] . Indeed, reaching a critical mass of potential customers who are habitual users of the Internet may turn this group of users into a large enough market to become profitable and consequently attractive to firms [32] , [45] . This leads us to propose the first hypothesis:
Indeed, the penetration of low-cost broadband in the population allows companies to provide a better service to their customers, since it allows them to develop websites with personalization mechanisms [2] and personal interaction with the customer services area, or other personnel from the organization [41] , and to incorporate various differentiating hypermedia elements [50] . Thus, many authors have found evidence of the positive effect of designs that are advanced and suited to the audience on the results of e-commerce operations ( [18] , [38] , [40] , among others).
On the other hand, the adoption and development of e-commerce also depends on the degree of involvement of the public authorities in developing a legal framework and a set of policies that favor its development [21] , [22] , [30] .
Among the various areas where the public authorities can intervene -legal, fiscal, market access [64] -consumer protection is of particular importance, and within this area, privacy stands out [26] , [30] . In fact there is some evidence of the positive effect of a political-legal framework for privacy on the development of business activity on the Internet ( [24] , [47] , [56] , among others). This is because the Internet environment offers unprecedented opportunities for the invasion of privacy: it is easier to obtain information about individuals, combine it and integrate it with information obtained from conventional physical environments. Although it is possible to find out much more about consumers from these latter environments, access to this information can become too costly, can take too long or be too difficult to gather. Conscious of this, users value their privacy on the Internet very highly, and the control of the information obtained about them [27] , and they are more liable to provide personal data and indeed to make purchases when there are mechanisms in place that control the personal information collected and what use is made of it [27] , [63] . And since there is a positive relation between future purchase intention on the Internet and the probability of an effective purchase in the medium [9] , we can plausibly expect that having a legal framework regulating privacy on the Internet will favor Internet transactions.
H2:
The diffusion of broadband Internet connection technologies in the market and the establishment of a legal framework for online consumer protection positively influence the development of e-commerce.
Factors relating to firm and its value proposition
The previous section considered factors relating to the firm's competitive environment. It is also necessary to consider factors relating to the firm's internal environment. Including this second group of factors is habitual in holistic or integrative analyses of the adoption process of innovations such as e-commerce ( [23] , [33] , among others), and helps explain why some firms opt to initiate e-commerce activities while others prefer to stick to conventional marketing formats.
One aspect relating to the firm's internal environment that authors have considered to be particularly important in the decision to adopt e-commerce is their marketing or business strategy. Indeed, the literature on e-commerce provides some evidence about the influence of the firm's strategy on the adoption and development of this marketing channel [67] .
But the particular characteristics of the Internet raise the question of whether the company strategies advocated in the past few decades (differentiation of the value proposition, satisfying the customer by giving greater value, orientation towards the relationship, etc.) are appropriate on the Internet, and consequently whether such strategies favor the development of e-commerce or not.
These doubts about the use of such strategies on the Internet are due to the fact that online consumers have greater access to information about the commercial offer [5] and increased capacity to intervene directly in the shaping of a value proposition adapted to their specific preferences [48] .
Some studies in the field of consumer behavior (e.g., [25] , [49] , [52] ) have stressed the Internet's potential to enhance consumer empowerment. Moreover, a number of renowned authors (e.g. Alba et al. [1] ) have related online consumers' greater empowerment with a supposed greater efficiency of electronic markets. The explanation for this would be that online consumers, who have a greater capacity for communicating with firms and other consumers, for identifying the best products to satisfy their needs, for evaluating their different purchase options, and for intervening in the design of the value proposition, would be more able to adopt efficient purchase decisions (i.e., acquiring the desired product more cheaply) [54] . This way of behaving would provoke an intense competition among the firms, fundamentally on the basis of price [5] , [10] .
Unlike in conventional environments, on the Internet there are intermediaries (the so-called shopbots) that provide access to information about the prices and products of a relatively large number of competing vendors, meaning that the cost (in time and effort) of searching for products is lower than is usual in traditional shopping [10] , [57] . Information asymmetries between buyers and vendors conceivably decline with these purchasing agents, so that consumers seize more power in the exchange process.
All this has led to the prediction that as consumers become more skilled in the search for product information and use the Internet to enhance their empowerment, marketing communications, product differentiation and brand image, among other marketing tools, will lose their importance in the creation of signals of product characteristics, quality or suitability [68] . According to this argument, brands will lose their importance as guarantees of product quality, being replaced by information about the product, and the consumers will be able to identify which vendors provide the lowest prices for products of similar characteristics. Ultimately, greater price competition between companies can be expected, leading to a situation of perfect competition [1] , [6] .
However, the studies carried out have not provided definitive evidence about online price policies, partly due to the difficulty of generalizing from small samples [58] . Some research has found that the prices of certain products are higher on the Internet (e.g., [4] , [13] , [69] ), but other work has found exactly the reverse ( [10] , [14] , [35] , [72] , among others). In contrast, there does appear to be some agreement that price dispersion on the Internet is very high ( [4] , [7] , [13] , [14] , [29] , [35] ), and even equivalent to that found in conventional environments, and also that there is a strong concentration of the supply, which means for example that retailers with the lowest prices do not obtain the highest sales [10] .
We should consider a number of arguments that question the idea that e-commerce development is related to a greater emphasis on marketing and business strategies that involve price reductions:
•
The diffusion of shopbots for product search and comparison is limited. Some consumers do not use the services of these intermediaries to search for and compare products, either because there are no shopbots available for the product-market they are interested in, or because they are relatively inexperienced users of the Internet (so they do not know that these systems exist, or how they work), or because they wish to invest the least time possible in their online purchases [68] . But in addition, some vendors prevent their products and prices from being considered by these purchasing agents [29] , [57] .
• Shopbots do not provide precise enough information about prices. In order to make accurate comparisons, consumers not only need to know the sales price of the product, which the shopbots provide, but also the transport charges, taxes and other costs involved in online purchasing [34] .
• The information about product characteristics provided by the shopbots is beginning to become excessive. As the number of online businesses grows, so does the information these shopbots provide in their search results. Faced by such an excess of information consumers tend to take "shortcuts" or make heuristic evaluations [62] . These shortcuts take the form of purchasing in known and trusted sites, even if their prices are higher.
• Some firms use shopbots to reduce the effectiveness of consumer searches. They diffuse exceptionally low prices for a small number of their products to these intermediaries to encourage traffic to their virtual store, where the majority of their products are relatively more expensive [57] .
Although shopbots put significant pressure on firms' margins [57] , firms will conceivably keep developing strategies to mitigate the competitive pressure. These will include product differentiation, brand awareness and reputation [46] , [59] , [70] ), segmentation practices and price discrimination [14] , and so on.
Although the price is an important element in the design of the value proposition, other elements may also be important for online firms [17] , [36] , [39] , [63] : product information, website design, customer service, reliability and speed of delivery, brand image, facilities for making orders, loyalty programs, personalization of the communication, switching costs, and so on. Researchers have found some evidence that an important segment of online consumers do not search actively in competing sites before making their purchase decisions (e.g., [16] ), and that consumers are no more sensitive to prices online than they are in conventional environments (e.g., [17] , [31] , [60] ). Moreover, convenience has been identified as one of the most important benefits sought by online consumers [12] . Online businesses that can exploit the benefits of convenience provide more satisfaction to consumers seeking to save time and effort in their purchases, or those who tend to purchase in reputed retailers and acquire recognized brands.
Thus, it seems plausible to expect that firms will define online strategies to prevent prices from being pushed downwards and the market from heading toward perfect competition. Furthermore, this situation could be heightened as the sales attributable to e-commerce grow. This is because while e-commerce has a limited market, firms that adopt differentiation strategies in conventional environments would probably be more ready to sell their products on the Internet more cheaply, in the expectation that they will eventually be reaching a sufficiently attractive number of customers [50] . But as e-commerce expands, companies will probably opt for the same competitive strategy on the Internet as they adopt in conventional environments [50] , [71] . Consequently, the third hypothesis is as follows:
H3: An emphasis on marketing elements that differentiate the value proposition and provide the consumer with greater value (to the detriment of price-related strategies) is positively associated with the development of ecommerce.
Finally, we should consider that vendors' adoption of systems making communications and transactions on the Internet more secure may significantly influence the results of their commercial activity in this medium. This is because in spite of advances in security mechanisms (cryptography, authentication) consumers may be reluctant to use the Internet to carry out secure transactions. Negative perceptions about security may still represent an important brake on online purchases [8] , [37] , [42] , [63] .
It seems then that winning the consumer's confidence is an important objective for companies operating on the Internet, since e-commerce purchases not only involve the traditional risks of direct sales (examination of goods before purchase, deferred delivery, returns, etc.), but additional risks as well, such as the fraudulent use of credit cards [32] , which are only partially solved by means of bricks-and-mortar strategies [28] . Thus, incorporating various technological components into the process (security protocols, guarantee seals from brands such as Visa or VeriSign, high-quality website design technology, etc.) may help generate confidence in Internet retailers [51] , which will ultimately favor e-commerce sales.
H4:
Designing an online value proposition perceived as "secure" positively influences the development of ecommerce.
Methodology
We should point out that the data used refer to a specific geographical area-the Spanish market. Whatever the market, collecting data about the e-commerce phenomenon is not without its difficulties. There are few measurements made, and the ones that are often focus more on access and connectivity than on the use that is made of the Internet in the commercial sphere and business [66] . This obliged us, as we describe below, to resort to various sources that employ different methodologies to obtain the data for the variables considered in our model.
First, we used the sales turnover from B2C e-commerce in Spain (expressed in millions of euros) as indicator of the dependent variable -the adoption and development of e-commerce. Following OECD recommendations, this indicator represents the sum of Spanish consumers' transactions on the Internet, regardless of the medium employed subsequently for the distribution and payment of the products purchased.
The data on this indicator were obtained from the Study of B2C E-commerce, a representative survey of the Spanish population over 14 years of age elaborated annually from 1996 by the AECEM (the Spanish Association of Ecommerce) and the Red.es Observatory (the public firm of the Spanish Government that promotes the development of the Information Society). The survey is based on computer-aided telephone interviews (Bellview-CATI system) of a sample of the population selected at random from telephone lists. Of the 5,012 respondents in the latest survey, 497 made purchases on the Internet. From this group we obtained the data relating to purchase behavior.
Second, to measure the size of the potential market represented by the Internet we used the number of Internet users in Spain (in thousands of users), again with data from 1996 to 2003. An Internet user is understood to be a person over 14 years of age who accesses the medium at least once a month.
The data were obtained from the General Framework of the Media in Spain, elaborated by the Spanish Association for Research into the Communications Media (AIMC) on the basis of the General Media Study (EGM).
The EGM is a representative survey of the Spanish population over 14 years of age enquiring about the general audience of the communications media. It is carried out three times a year, and the complete survey is based on approximately 43,000 personal interviews.
Third, to measure the technological factor (diffusion of broadband) and legal factor (legal framework of consumer protection on the Internet) of the competitive environment of e-commerce, we used a dichotomous variable that Finally, for the security factor in firms' value proposition on the Internet, we took as indicator the number of servers with the ".es" domain -the country code for Spain-that use security protocols per 1,000 users. To measure this we used the data elaborated for Spain by the services firm Netcraft. This firm carries out an automatic review of the secure servers on the Internet every month.
Since the time-series data obtained from these sources differed in terms of periodicity, and the phenomenon of interest is very recent, which implies that the series with annual data are very short, we considered it necessary to carry out a process of interpolation. We used this process to convert the initial data into series of 85 periods, each of which referred to an approximation of the monthly observation of the variables (from December 1996 to December 2003).
To derive the series, we carried out an interpolation by third-order cubic splines [15] , which allows us to approximate functions of which we only know some values. By means of this numerical analysis we built (and united) pieces of third-order polynomials that link together with C1-continuity, such that the second derivative of each polynomial is zero at the ends. In this way we ensured that the curve (approximation) obtained passes through each of the initial points with which it was created.
Results

Evolution of Electronic Commerce Adoption
Looking at the evolution in the volume of e-commerce in the market analyzed from 1996 to 2003 we should highlight the strong growth experienced in recent years. As Figure 1 shows, from the year 2001 onwards there is a clear acceleration in the growth. From this particular year a number of important events occurred that may have had an effect on this, such as the development of broadband and with it the appearance of flat-rate charges for Internet access, and the preparation of the Law of Information Society Services and Electronic Commerce. However, the concave form that the curve takes on from the year 2002 onwards suggests a possible slowing of the growth.
On the other hand, we have analyzed the evolution of one of the factors considered decisive in explaining ecommerce-the size of the potential market, measured by the number of Internet users. Unlike what happens with the e-commerce sales volume, the evolution of this variable does not appear to have undergone significant changes of trend.
Analyzing the direct relation between the variables sales volume and number of users through the approximation of the average amount spent per user we see the phenomena mentioned more clearly. On the one hand, the concavity of the curve for the evolution of e-commerce, which appears to indicate a slowing of the growth and a change of tendency from 2001. In contrast, throughout 2003 the growth in average spending was much more modest, with average spending reaching €156.30 at the end of the year.
The coefficient of correlation between the two variables is 0.897. Hence, if we want to explain the evolution of ecommerce through a simple linear regression, then the coefficient of determination equals (0.897) 2 =0.805. This implies that 19.5% of the variation of the sales volume from e-commerce is not explained by the Internet users. Therefore, additional factors must be considered to explain the evolution of e-commerce more precisely. This is the task of the next section. 
Estimation of Explanatory Model
As we have been able to confirm, the importance of the evolution of the Internet users in explaining the evolution of e-commerce is very high. In this respect, if we carry out a first study of the dependence of these two variables, taking into account the structural change mentioned above, we lay the foundations for building the explanatory model designed in the previous section.
From a first analysis of the linear regression between the two variables (see Table 2 ), in which we introduce a dummy variable to measure the technological and legal changes occurring in 2001, we find that practically 92.5% of the variability in the sales volume is explained by the evolution in the number of users. The coefficient accompanying the variable is significantly different from zero (p=0.000) and positive in sign, so we can consider the first hypothesis of our theoretical model (H1) confirmed.
Likewise, we note the presence of a structural change from the year 2001, since the coefficient corresponding to the dummy variable is significantly different from zero (p=0.000). Thus, we can also confirm the second hypothesis of the €
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This paper is available online at www.jtaer.com DOI: 10.4067/S0718-18762008000100003 model (H2). As a whole, the development of the technological and legal framework positively influences the growth of e-commerce. We then ran a new multiple regression analysis considering not only the determinants considered above, but also the rest of the variables identified in the literature review (see Table 3 ). From the results obtained we should mention that the explanation of the total variability of the dependent variable (e-commerce sales volume) improves with the incorporation of the new variables into the model. Hence the R 2 goes from 92.5% to 95.9%. Likewise, we observe that the model is significant as a whole (the F-value of the analysis of variance is high, with a p-value equal to zero), and the variables considered have coefficients significantly different from zero (with p-values equal to zero). This means that their presence is statistically justified in the explanatory model.
With this analysis, hypotheses H1 and H2 continue to be valid, but at the same time we confirm the validity of the two remaining hypotheses, H3 and H4. Thus, the significance of the coefficient associated with the variable "Price of computers" (p=0.000) and its positive sign allows us to validate Hypothesis H3. This positive effect on the evolution of e-commerce shows that the possession of computers is not a significant barrier to accessing the Internet, in contrast to the findings of previous modelizations in the same area [43] , [55] . The positive relation between the price of this product (one of the most exchanged on the Internet) and the sales turnover attributable to e-commerce appears to be indicating that demand on the Internet is inelastic, and that other marketing tools (brand image, quality, customer service, etc.) may be more important to the consumers accessing this medium.
On the other hand, and with regard to Hypothesis H4, we find that the variable "Secure servers" is also significant in the model (the regression coefficient associated with this variable is significantly different from zero, with p=0.000). Its effect on the evolution of e-commerce has, moreover, a positive sign, since its growth positively affects the volume of e-commerce. The first of the determinants considered -the potential market on the Internet-reflects the influence of a commercial factor from the Internet firms' competitive environment. According to the results obtained here for the Spanish case, this determinant has a decisive importance in the development of e-commerce, far exceeding that of the remaining determinants examined.
We appear to have reached a critical mass of users, making up a market with a sufficiently attractive size to firms, thereby ensuring their increasing interest in e-commerce. This would explain why, at the same time as the community of users has grown linearly, the sales volume generated by e-commerce has seen a clearly exponential growth after the number of users passed a particular threshold (which in the market analyzed here would be at around 7 million users).
In the light of these results, we deduce that future increases in the size of the Internet user community could result in a proportionately higher growth in the sales volume attributable to e-commerce (the elasticity of this variable in the analytical model is 1.09).
However, we also find that the size of the potential market and its evolution are not the only type of factor influencing e-commerce adoption and development. Also relevant are other determinants concerning the companies' technological-legal environment, their commercial offer and the technological infrastructure they have available for Internet services.
Regarding the technological and legal environment, we might mention two elements that condition the evolution of ecommerce: the adoption of broadband technology and the definition of a legal framework of consumer protection on the Internet.
From our findings we can deduce that in developed countries such as Spain, in which Internet penetration rates among the population are beginning to be high (over 50% of the population), the diffusion of broadband plays a significant role. This type of technology facilitates users' access to advanced systems of commercial communication, personalized attention, and so on, making the Internet a more attractive environment for commercial transactions. Its importance is in line with the initiatives of various governments, such as those of the European Union, which are promoting the diffusion of broadband in order to improve the competitiveness and dynamism of their economies [20] . Equally, the establishment of a legal framework on the question of privacy, although it cannot provide complete protection for consumers on the Internet, is shown to be necessary for the development of e-commerce.
The next determinant contemplated (differentiation strategy versus price leadership strategy) reflects the commercial characteristics of the business offer on the Internet. The fact that the price of computers (one of the most sold products on the Internet) has a significantly positive effect when explaining the development of e-commerce according to the analytical model proposed here leads us to deduce, on the one hand, that the computer is no longer an indicator of the barriers to access to the Internet, at least in developed countries that have achieved a critical mass of users.
On the other hand, the positive relation between the price level on the Internet and the sales volume due to ecommerce shows that electronic markets do not lead to a generalized reduction in prices. Instead, this positive relation indicates the importance of the traditional elements in the definition of a differentiated marketing strategyproviding greater value to the consumers, and contributing to building closer relationships with them.
The last factor considered (security in the offer on the Internet), relating to technological aspects of the value proposition, has also been shown to be significant in explaining e-commerce. Once again, consumers' confidence in the security of the communications and commercial exchange mechanisms provided by the companies is shown to encourage purchasing on the Internet.
Finally, we should mention that the object of this study is a dynamic phenomenon that is currently in a relatively immature situation. Thus, the determinants identified here as relevant and their effects on the development of ecommerce could change in the future. With the growing adoption of e-commerce by new strata in the population not corresponding to the profile of the early Internet users (urban population, with a university education, income levels above the population average, and with computer equipment in the home) [53] , some of the behaviors observed here (such as the lower price sensitivity, for example) could possibly change. Thus, it is important to continue testing the model with data from later time periods, either to confirm its validity or to find ways of perfecting it.
